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PLEISTOCENE DEPOSITS ALONG THE MISSISSIPPI 
VALLEY IN CENTRAL-WESTERN ILLINOIS 
BY 
LELAND HORBERG* 
ABSTRACT 
Pleistocene deposits adjoining the Mississippi Valley in central-western Illinois include 
glacial drift of Nebraskan, Kansan, and Illinoian age and loess and terrace deposits of Wisconsin 
age. Aftonian, Y armouth, and Sangamon soils, represented in most places by poorly drained 
profiles, occur within the sequence. Farmdale (early Wisconsin), Loveland (early Illinoian), 
and early Kansan deposits composed of fossiliferous loess, silt, and sand are believed to record 
periglacial conditions that existed during the advancing phases of glaciation. Fifteen out-
standing exposures, including two near Muscatine, Iowa, are described and correlated. 
Pebble counts indicate that the Illinoian drift differs from the Kansan and Nebraskan drifts 
in having more dolomite than limes tone pebbles, a higher content of total carbonate pebbles, 
and a lower content of total crys talline and graywacke pebbles. 
The Pleistocene sequence is interpreted in terms of cycles controlled by climatic fluctua-
tions. 
INTRODUCTION 
N U MEROUS EXPOSURES adjoining the Mississippi Valley in central-western 
Illinois provide a relatively complete record 
of the entire Pleistocene in that area. The 
deposits include glacial drift of Nebraskan, 
Kansan, and Illinoian age and loess and out-
wash of Wisconsin age. Although the area 
is a classic one in terms of the Pleistocene 
of the Mississippi Valley region, the last 
systematic regional study of Pleistocene de-
posits in the area was made by Leverett 
( 1899) during the closing decade of the 
last century. More recent investigations on 
the Iowa side of the valley were made by 
Kay and Apfel ( 1928) and Kay and Gra-
ham ( 1943). Local county and quadrangle 
studies include those of Savage and U dden 
* Dr. Leland Horberg died on August 18, 195 5. He 
was a profe•~or of geology at the Univer~ity of Chicago at 
the time of his death . T his report gives the res u l t~ of his 
study cf outcrop sections along the Mis~iss ipp i Vall ey in 
western Ill inois during the summer of 1954. It was the 
initial pha•e of a major project planned to include study of 
outcrops and well ~amples of the pre-I llinoian P leistocene 
throughout western Ill inois . T he interpretations of P leis-
tocene history in this report are bafed on fa r more than 
the few sections de>cribed. D r. H orberg's final report on 
the Plei>tocene geology of we~tern Illinois was completed 
only a few weeks before his de:Jth. It is published essen-
tially without change from his original manuscript. 
[ 7 ] 
( 1921 ) and Wan less ( 1929) in Illinois 
and Udden (1899, 1901) in Iowa. 
Most of the exposures reported by pre-
vious workers are now covered over, but 
others have been formed subsequently and 
the present study is based almost entirely 
on these new exposures. The principal ex-
posures are clustered in two groups-one in 
the southern part of the area in the Quincy 
region in Adams and Hancock counties and 
the other to the north in the Rock Island 
region in Rock Island and l\1ercer counties 
(fig. 1 ) . Good exposures are lacking in the 
intervening area because of high bedrock 
and low available relief. Two outstanding 
exposures near Muscatine on the Iowa side 
of the valley are included in the study. The 
15 sections described in detail in the report 
(fig. 1, pl. 1, and appendix 1 ) are considered 
key sections, to which less complete sections 
in immediately adjoining areas can be re-
ferred for correlation. 
The report is primarily stratigraphic and 
is intended to place the outstanding new 
sections on record, to describe the deposits, 
and to interpret them in the light of Pleis-
tocene climatic changes. 
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About five weeks were spent in the field 
in the summer of 1954 during which time 
most of the roads in the area were traversed. 
The writer is grateful to M. M. Leigh-
ton, who initiated the project and exam-
ined critical sections in the field, to Robert 
Bergstrom, who served as field assistant, to 
William J. Wayne of the Indiana Geolog-
ical Survey, who identified Pleistocene shells 
from two localities, and to H. B. Willman, 
who directed attention to many problems 
in the area. The manuscript was reviewed 
by M. M. Leighton, John C. Frye, and 
H. B. Willman. 
REGIONAL RELATIONS 
The area includes a dissected strip of the 
loess-covered Illinoian till plain adjoining 
the Mississippi Valley (fig. 1 ) . Although 
Illinoian drift extends westward across the 
valley for a short distance into Iowa, the 
position of the area is marginal in terms of 
the drift sheet as a whole. As might be an-
ticipated, the Illinoian drift is relatively 
thin and the bulk of the deposits overlying 
the bedrock is composed of older drift, 
largely Kansan in age. The loess reaches 
maximum thicknesses of about 50 feet in 
the Mississippi Valley bluffs and thins east-
ward. 
The main eastern tributaries of the Mis-
sissippi River have a marked parallel east-
west alignment throughout most of the area. 
Most of the valleys are inherited from pre-
glacial bedrock valleys and with varying 
degrees of conformity occupy sags on the 
drift plain above the valleys ( Horberg, 
1950a, pl. 1). In a few places, large bed-
rock valleys are completely buried by drift. 
There are also some secondary parallel val-
leys which appear to be controlled by east-
west ridgings on the till plain. 
The Mississippi bedrock valley was in-
dependent of the preglacial Ancient Mis-
sissippi, which followed the present Illinois 
Valley, and was part of the preglacial An-
cient Iowa system, which headed in South 
Dakota and southern Minnesota. The di-
vide between the two drainage systems, 
which was located at an area of high bed-
rock just east of Muscatine, was not 
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FIG. !.-Locations of described sections. 
breached until the advance of Wisconsin 
ice during the Tazewell substage. 
The bedrock directly underlying the drift 
consists largely of Pennsylvanian shale and 
sandstone in the northern third of the area 
and of Mississippian shale and limestone in 
the southern two-thirds. 
During the Nebraskan and Kansan gla-
cial stages, ice sheets from the Keewatin 
center advanced into the area from the 
northwest, whereas during the Illinoian 
stage, ice from the Labradorean center ad-
vanced from the east and northeast. This 
is significant in stratigraphic interpretations 
because during the Nebraskan and Kansan 
advances the eastern tributaries of the Mis-
sissippi Valley were blocked and became 
STRATIGRAPHY 9 
THICKNESS 
STAGE SUBSTAGE SECTION APPROX. MATERIAL ORIGIN 
AV. (FEET) 
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FIG. 2.-Generalized section of Pleistocene deposits in central-western Illinois. 
sites of deposition for proglacial sediments, 
whereas during the Illinoian advance in 
most places there was free drainage away 
from the ice front. These relations also 
account for important differences in the 
lithology of the Illinoian drift as compared 
with the two older drifts. 
STRATIGRAPHY 
A generalized section for the area is 
shown in figure 2 and correlations of the 
principal sections are shown in plate 1. Cor-
relations are based on a number of criteria, 
the most important of which are: 
1. Yarmouth profile of weathering and 
overlying Loveland deposits.-This 
association of a buried weathering 
profile and overlying Loveland loess, 
sand, and silt is undoubtedly the most 
important key horizon in the area. 
It is widesprea-d and in most sections 
serves to distinguish the Kansan from 
the surficial Illinoian drift. In many 
places the Loveland deposits are dis-
tinctive in that they include loess and 
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contain shells and carbonaceous ma-
terials which are absent from the 
overlying Illinoian and underlying 
Kansan glacial facies. 
2. Ratio of limestone to dolomite peb-
bles in Kansan and Illinoian drifts. 
-In the northern part of the area, 
the average ratio of limestone to dolo-
mite pebbles is about 4 to 1 in the 
Kansan and 1 to 8 in the Illinoian. 
This provides an important criterion 
for differentiating the two drifts 
where intervening Loveland deposits 
and weathering profiles are absent 
and for recognition of the Kansan 
drift where it directly underlies the 
loess. 
3. Aftonian profile of weathering.-In 
relatively complete sections, the Af-
tonian soil should normally underlie 
early Kansan deposits, but in the few 
exposures of the horizon the two are 
not associated, and one or the other 
was used as a basis for correlation. 
Of the two, the Aftonian gumbotil or 
gumbosand is the most definitive. 
4. Early Kansan deposits.-These de-
posits, which are similar to the early 
Illinoian Loveland and include car-
bonaceous and fossiliferous silt and 
alluvium, are distinctive and with 
other lines of evidence serve as a cri-
terion for differentiating the underly-
ing Nebraskan drift. 
PREGLACIAL GRAVEL 
Preglacial gravel, which generally has 
been referred to the late Tertiary Lafayette 
formation, has been described from several 
localities in western Illinois (see Horberg, 
1950b, for summary). Within the area un-
der consideration, possible occurrences have 
been noted in Warren County (sec. 13, T. 
10 N., R. 1 W.; J. E. Lamar, unpublished 
notes), Hancock County (SEl;i SWl;i 
sec. 1, T. 4 N., R. 8 W.; Worthen, 1866, 
p. 330), and at various localities in Adams 
and Pike counties (Worthen, 1870, p. 37; 
Salisbury, 1891, p. 252-253). The gravels 
underlie the drift on bedrock uplands and 
are distinguished from the glacial deposits 
by their uniform siliceous compositiOn, the 
absence of local bedrock and crystalline 
pebbles, iron-oxide patination, polish, and 
common induration with iron oxides. They 
are composed dominantly of chert with mi-
nor amounts of quartz and quartzite. 
The section exposed in an abandoned 
gravel pit in 1954 at the well-known locality 
two miles south of Hamilton in Hancock 
County is described below. 
Thick-
ness Depth 
feet feet 
Wisconsin and Recent 
Soil and colluvium, loessial in 
texture, noncalcareous . 2 2 
Pebble band 
Illinoian drift 
Till, reddish brown above, yel-
lowish brown below, noncal-
careous, includes erratics of 
Lafayette conglomerate . 4 6 
Sand, medium, reddish brown 
to brown, non calcareous . 2 8 
Clay, gray, iron-stained with 
purplish mottling, noncal-
careous, possibly Loveland . 9 
Preglacial "Lafayette" gravel 
Gravel, sandy matrix, yel-
lowish brown, largely chert, 
average about 1 inch, maxi-
mum about 1 foot, pati-
nated; iron-oxide cemented 
ledges, otherwise nonindu-
rated . 6 15 
South of the Illinoian boundary in south-
ern Adams County and northern Pike 
County are numerous exposures where La-
fayette-type gravel directly overlies the 
bedrock and underlies the loess. Because of 
the abundance of Lafayette-type chert peb-
bles in the Kansan drift, the weathered 
Kansan drift in places (as at locality 15) 
resembles Lafayette deposits. It is recog-
nized as Kansan, however, by the presence 
of weathered remnants of igneous pebbles. 
NEBRASKAN DEPOSITS 
Nebraskan drift has been described from 
several places in adjoining southeastern 
Iowa (Udden, 1899, p. 337-338; 1901, p. 
102-104; Kay and Apfel, 1928, p. 146-
154), but within the area under considera-
tion it was recognized with certainty at only 
five localities (3, 4, 8, 9, and 14). At sev-
eral other localities, especially in the Rock 
Island region, exposures of pre-Illinoian 
KANSAN DEPOSITS 11 
Fw. 3.-Exposure near Muscatine, Iowa, at locality 3. L, Loveland sand; S, Recent soil on Loveland and 
soil in Loveland; K3, Kansan till, horizon 3; KS, Kansan sand; K4, Kansan till, horizon 4, pebble band at 
base; NGs, Nebraskan gumbosand with basal pendants; NS, Nebraskan sand; N, Nebraskan till. Exposed 
thickness, 45 feet. 
deposits may include Nebraskan drift, but 
in the absence of an associated Aftonian 
weathered zone or early Kansan silts, N e-
braskan drift cannot be differentiated. 
The Nebraskan drift at the above locali-
ties includes both till and overlying deposits 
of sand and gravel. The unaltered till is 
dark brownish gray to brownish black, com-
pact, and jointed. At locality 8 it contains 
fragments of wood and at locality 14 the 
pebbles are composed largely of locally de-
rived chert. Most of these features can be 
duplicated in Kansan till at many localities 
and are not satisfactory as a basis for cor-
relation. They probably are common to 
basal facies of both Nebraskan and Kansan 
tills. The Nebraskan sand at localities 3 
and 4 (figs. 3, 8, and 9) is pebbly, yellow-
ish brown, noncalcareous, and contains un-
weathered crystalline rocks. The sand is 
more or less continuous along the base of 
the west bluffs of the Mississippi between 
Muscatine and locality 4. 
Correlation with the Nebraskan is based 
on the occurrence of Aftonian soils at locali-
ties 3 and 9 and overlying early Kansan fos-
siliferous silts at localities 4, 8, and 14. 
AFTONIAN SOIL 
Aftonian soils with truncated horizons 
of clay enrichment (horizon 2) developed 
on Nebraskan deposits are exposed at lo-
calities 3 and 9. At locality 3 (fig. 3) a 
gumbosand, 1 to 21;2 feet thick, underlies 
calcareous Kansan till and is characterized 
by a marked development of basal pendants. 
The sand is dark grayish brown, uniformly 
clayey, and is separated by a sharp but ir-
regular contact from the underlying non-
clayey sand. Parallel to the contact is a 
3-inch zone with ferruginous bands, thin 
layers of clayey sand, and irregular areas of 
white, bleached sand that may record an 
advancing front of illuviation. The underly-
ing nonclayey sand (horizon 3) is bleached 
ashy gray to a depth of 2 feet, below which 
the sand is yellowish red and distinctly 
banded. Only siliceous pebbles were found 
in the gumbosand, but the underlying sand 
contains abundant crystallines. The yel-
lowish-red sand of horizon 3 is separated 
by a sharp con tact with no intervening 
horizon 4 from the unaltered till below 
representing horizon 5. The reasons for 
the absence of horizon 4 are not entirely 
clear, but it is possible that both leaching 
and oxidation terminated abruptly at the 
contact between permeable sand and com-
pact till or that the sand was in large part 
noncalcareous initially. 
At locality 9 a typical gumbotil, which 
is dark gray, blocky, and contains residual 
siliceous pebbles, underlies pro-Kansan sand 
and gravel. Only 4 feet of gumbotil are ex-
posed; the lower part of the profile is cov-
ered. 
KANSAN DEPOSITS 
The Kansan deposits include three strati-
graphic units that are recognizable over a 
large part of the region: 1) early Kansan 
fossiliferous silt and sand of nonglacial ori-
gin; 2) proglacial sand deposited in advance 
of the Kansan ice; and 3) ~laci~l deposi~§ 
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FIG. 4.-Exposure near Quincy at locality 14. C, Recent colluvium; WP, Peorian loess; WF, Farmdale 
loess ?; IGa, Illinoian gumboalluvium; KA, early Kansan alluvium and colluvium; KS, early Kansan car-
bonaceous silt; N?) Nebraskan till?. Height of section, about 40 feet. 
of till and outwash (fig. 2). Of these the 
glacial deposits proper ( 3) are most wide-
spread. 
Kansan deposits appear to be essentially 
continuous, except in local areas of high 
bedrock, and make up the bulk of drift. 
The average thickness estimated from ex-
posures is about 40 feet, and the maximum 
observed thickness (near locality 6 in south-
western Rock Island Co., SE1,4 sec. 31, T. 
16 N., R. 5 W.) is about 80 feet. 
EARLY KANSAN SILT AND SAND 
The early Kansan silt (localities 1, 4, 8, 
13, and 14) is distinguished by its silty, 
alluvial composition, the presence of wood, 
peat, and gastropod shells, and its limited 
thickness (average about 5 feet). At most 
places it consists of yellowish-brown non-
calcareous stratified silt and sand. At lo-
calities 13 and 14 weakly bedded pebbly 
clayey alluvium and massive till-like collu-
vium make up the bulk of the deposit (fig. 
4). Loess-like massive silt is present at lo-
cality 1. At other localities the stratified 
silt is so uniform in texture as to suggest a 
primary eolian source. True "forest beds" 
consisting of peat beds and thin layers of 
matted wood occur at localities 8 and 13. 
At two localities (10 and 15) the prob-
lem arises as to whether the sand underlying 
the glacial deposits proper is an early Kan-
san sand of local derivation or is a pro-
Kansan sand deposited under slackwa ter 
conditions caused by the advance of the 
Kansan ice. From the present reconnais-
sance study, it appears that pro-Kansan 
sands of this type are to be identified largely 
by their occurrence in suitable physio-
graphic situations, their greater thickness, 
and the absence of silty beds containing 
peat, wood, and shells. 
Fossil pollen and wood from the forest 
bed at locality 13 near Quincy indicate a 
northern coniferous forest with pine, spruce, 
and fir (Voss, 1939, p. 518-523). 
Fossil snails collected from early Kansan 
silt near Keithsburg (locality 8) were iden-
tified by William J. Wayne of the Indiana 
Geological Survey (appendix 4). Although 
most of the species in the Keithsburg ex-
posure also occur in Kansan deposits in 
other regions, the fauna consists predom-
inantly of gastropods that occur in younger 
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FIG. 5.-Kansan till (K) with silt layers and lenses underlain by pro-Kansan sand and silt (S) in northwestern 
Mercer County at locality 6. Height of section, 78 feet. 
deposits as well. Concerning the ecology of 
the fauna, Dr. Wayne wrote: "All species 
indicate a floodplain environment, and most 
of them are capable of withstanding wide 
climatic changes. The two Lymnaeas are 
generally regarded to be aquatic but can 
live through long droughts and occasionally 
are collected out of water. Pomatiopsis 
lapidaria has similar habits. The absence 
of all Polygriidae (large woodland snails) , 
large zonitoids, and other land snails asso-
ciated with hardwood forests indicates that 
it is a proglacial rather than interglacial 
assemblage. Jl ertigo elatiorJ Jl ertigo pyg-
maeaJ and Carychium exile canadense live 
generally in the Great Lakes area and south-
ern Canada. Succinea grosv enori gelida 
probably was a boreal snail." 
PRO-KANSAN SAND 
The pro-Kansan sand (localities 6, 7, 
9, 10, and 15) in most places represents 
slackwater and lacustrine sediments de-
posited as the result of obstruction of drain-
age as the Kansan ice advanced eastward 
across the Mississippi Valley and into the 
tributary valleys that enter it from the east. 
Both glacial (outwash) and locally derived 
(in wash) sands are included, although the 
latter are probably dominant. In general 
the sands are yellowish brown, iron-stained, 
pebbly to gravelly, crossbedded, and non-
calcareous or weakly calcareous. The peb-
bles are composed largely of chert, but crys-
talline and carbonate pebbles also are pres-
ent. At localities 6 and 9 the sand is over-
lain and interbedded with rudely layered 
waterlaid-type Kansan till. The sand 
reaches thicknesses of at least 50 feet (local-
ities 6 and 15) in well-exposed sections, 
and in northwestern Mercer County near 
locality 6 a series of exposures (SEl;i sec. 
8, T. 15 N., R 5 W.) indicate a thickness 
of about 80 feet. 
In the northern part of the region, the 
character of the sand and its relations to the 
overlying till are best shown at locality 6 
and adjoining exposures along the pregla-
cial valley of Keating Creek (fig. 5). The 
sand in these exposures was described by 
Savage and Udden ( 1921, p. 57-61) as a 
pro-Illinoian outwash sand, but new evi-
dence indicates that the overlying till is 
Kansan rather than Illinoian and that the 
Illinoian till occurs at higher elevations just 
below the upland level. Kansan age also is 
indicated by the presence of limestone peb-
bles in the till (appendix 2). The section in-
cludes 48 feet of silt and sand overlain by 
30 feet of rudely layered waterlaid till that 
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contains layers and numerous lenses of silt 
and sand similar to the underlying deposit. 
Joints and drag folds along the contact be-
tween till and silt suggest that the ice moved 
from the west. Backset and foreset lam-
inae forming pseudocrossbanding (Wood-
worth, 190 1 ) in silts near the base of the 
exposure clearly indicate currents from 
the west. The sand contains about 40 per-
cent carbonate and crystalline pebbles and 
60 percent chert, quartz, and other clastics 
(appendix 2), indicating both a glacial and 
local source for the sediment. Deposition 
under shallow lacustrine and slackwater 
conditions is indicated by the thinness and 
uniformity of bedding and by finely lam-
inated clay layers. 
In the southern part of the region, pro-
glacial sand occurs at locality 10 along pre-
glacial Carthage Valley ( Horberg, 19 50 a, 
pl. 1) and at locality 15 in the Kiser Creek 
drainage basin. Extensive exposures of the 
sand and overlying Kansan till in the vicin-
ity of locality 15 occur along the relocation 
of the Wabash Railroad and in nearby 
roadcu ts. The sand appears to be largely 
alluvial (flood plain) in origin and of local 
derivation. 
At locality 10 (fig. 6) the sand is uni-
formly fine with silty and pebbly layers, 
brown, noncalcareous, current-bedded, and 
contains rare crystalline pebbles. Fossil 
burrows are present in places in the upper 
part of the deposit. In cross section the 
burrow casts have an average diameter of 
about 6 inches and are outlined and par-
tially filled with brownish-red clay. The 
remainder of the fill is a sandy silt that is 
slightly coarser in texture than the enclos-
ing silt. Stratification in the enclosing silt 
is disturbed and very irregular. A wood 
fragment was found in one of the burrows. 
In longitudinal sections the structures are 
shown to be slightly inclined and to have 
tapered terminations. The animals that oc-
cupied the burrows are unknown. The clay 
trapped in the burrows probably represents 
fines which normally by-passed the site of 
deposition. 
At locality 15 the upper part of the sand 
is gray or yellowish brown with gray, pur-
plish-red, and orange mottling, but in the 
lower 5 feet it is unoxidized, black, and very 
carbonaceous. The original deposit, at least 
40 feet thick, may have been similar to the 
lower 5 feet and the carbonaceous material 
removed by oxidation and leaching. The 
entire deposit is noncalcareous and pebbles 
of Lafayette-type chert occur in the upper 
part. It is probable that the sand was de-
posited over a wide area under swampy, 
slackwater, flood-plain conditions during the 
eastward advance of the Kansan ice into 
the Kiser Creek drainage basin. 
KANSAN GLACIAL DEPOSITS 
Kansan glacial deposits consisting of till 
and associated sand and gravel were rec-
ognized in most of the described sections 
(fig. 1, pl. 1, and appendix 1) and at many 
other localities in the area. In most places 
the Kansan till is distinguished from the 
Illinoian till by: 1) greater density and 
hardness; 2) more strongly developed joint-
ing; 3) common occurrence of interstrati-
fied sand; 4) presence of deformed and con-
torted inclusions and layers of silt, sand, and 
gravel; 5) stronger brown color of the 
oxidized till and darker color of the un-
altered till; and 6) higher content of lime-
Fw. 6.-Ex:posure at locality 10. WP, Peorian loess; WC, Wisconsin colluvium; 1G, Illinoian gumbotil; 13, 
Illinoian till, horizon 3; 14, Illinoian till, horizon 4; L, Love! and sand; KG, gumbotil on Kansan (Sangamon 
weathering) ; KGs, gumbosand on Kansan (Sangamon weathering); K3, Kansan till, horizon 3; KS, pro-
Kansan sand with burrow casts in upper part. Total thickness, 40 feet. 
YARMOUTH SOIL IS 
Fw. 7.-Folding and jointing in clayey Kansan till with sand layers and partings. Structures fade out in 
leached horizon (K3). Section about 15 feet high. C, Recent colluvium; WP, Peorian loess; K3, Kansan 
till, horizon 3; K4, Kansan till, horizon 4; K5, Kansan till, horizon 5. (SE U SE U sec. 11, T. 14 N., R. 
4 W., Mercer County.) 
stone pebbles. The unweathered till (hori-
zon 5), like the Nebraskan, is dark black-
ish brown or grayish black and in places 
(localities 4, 8, and 13) contains wood. It 
is separated from the oxidized till above 
(horizon 4) by a very irregular contact 
zone up to 6 or 8 feet thick in which oxida-
tion is controlled by jointing and textural 
variations. Horizon 4 is yellowish brown, 
commonly mottled with gray, and in places 
includes a zone of lime enrichment at the 
top. The leached and oxidized zone (hori-
zon 3) has somewhat stronger brown to 
reddish-brown colors and there are com-
monly concentrations of iron hydroxides 
along joints and sandy layers. Jointing and 
deformation are well shown in horizons 4 
and 5 but fade out in horizon 3 (fig. 7). 
The joints have a polygonal pattern and 
show up strikingly because they are com-
monly oxidized or deoxidized relative to 
the surrounding tiil. Deformation of the 
till, where best shown, is recorded by iso-
clinal and open folds involving layers and 
stringers of stratified drift, distorted irregu-
lar bulbous or lenticular inclusions of sand 
and silt, and prominent continuous joints 
(fig. 7). Because of the intensity of defor-
mation and persistent occurrence, the struc-
tures are believed to be the result of ice-
thrusting and flowage caused by overriding 
Illinoian ice rather than melting-out of ice 
blocks at the time of deposition. 
Stratified deposits consisting largely of 
sand occur above and below the till and as 
interstratified deposits within the till. In 
general they are thinner, less widespread, 
more gravelly, and less uniform in texture 
than the pro-Kansan sand described above. 
LATE KANSAN ALLUVIUM 
Late Kansan alluvium, consisting of 10 
feet of irregularly bedded clayey silt and 
sand with thin gravel layers, occurs as a 
small channel-fill inset in Kansan till at 
locality 4 near Muscatine, Iowa (fig. 8 
and appendix 1). Yarmouth gumboalluvium 
is developed in the upper part of the deposit 
and can be traced laterally into gumbotil. 
No deposits of late Kansan age are known 
in western Illinois, and the extent of the 
alluvium is uncertain. 
yARMOUTH SOIL 
Horizons of clay enrichment produced by 
Yarmouth weathering are represented in 
most places in the area by gumbotil (locali-
ties 7, 9, 11, and 15). At locality 4 a gum-
bosand can be traced laterally into gumbo-
til and gumboalluvium (figs. 8 and 9). In 
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Fw. 8.-Exposure near Muscatine, Iowa, at locality 4. WM, Mankato clay; WL, post-early Tazewell 
loess; WT, early Tazewell silt; WI, Iowan loess; WF, Farmdale loess and silt; IG, Illinoian gumbotil; I, 
Illinoian till; IS, Illinoian sand and silt; L, Loveland sand and silt; KG, Kansan gumbotil, gumbosand, 
and gumboalluvium; KA, late Kansan alluvium; KS, Kansan sand and silt; K3, Kansan till, horizon 3; K4, 
Kansan till, horizon 4; K5, Kansan till with wood, horizon 5; EK, early Kansan carbonaceous silt; NS, 
Nebraskan sand. Total exposed thickness, about 80 feet. 
all the exposures the gumbotil is truncated 
above so that the full thickness is unknown. 
However, maximum measured thicknesses 
of 8 to 9 feet, observed at six localities, in-
dicate a considerable thickness for the hori-
zon. In most places the gumbotil is dark 
gray where moist and ashy gray where dry, 
blocky, hard, or plastic, and contains re-
sidual siliceous pebbles. Dense igneous peb-
bles and ghosts of coarse-textured igneous 
pebbles commonly occur near the base. l n 
places the upper part of the gumbotil has 
been secondarily oxidized to reddish brown 
with gray mottling. Primary well-drained 
profiles with a reddish-brown horizon 2 
were noted at a few localities, especially in 
the southern part of the area. 
ILLINOIAN DEPOSITS 
LOVELAND SILT AND SAND 
Loveland deposits occur throughout the 
area (localities 1-5, 9, 10, 12, 13, and 15) 
and include stratified silt, sand, silty clay, 
and loess. Stratified fine sand and sandy 
silt are most widespread. They are distin-
guished on the basis of : 1) fine-grained tex-
ture; 2) presence of carbonaceous particles, 
peat, wood, and shells; and 3) stratigraphic 
position above the Yarmouth soil profile on 
Kansan drift and below Illinoian drift. 
The maximum observed thickness for both 
waterlaid deposits and loess is 8 feet. In 
the northern part of the area the waterlaid 
sand and silt is commonly yellowish brown, 
noncalcareous, and carbonaceous. In the 
southern part of the area, however, the 
waterlaid sand is more commonly nonsilty, 
yellowish gray with purplish-red mottling, 
and less carbonaceous. Loess occurs with 
the waterlaid deposits below Illinoian drift 
in the northern part of the area (localities 
2, 4, 5, and 9) and is present directly below 
Peorian loess south of the Illinoian drift 
boundary in the southern part of the area 
(locality 15 and adjoining exposures). 
The possible soils within the Loveland at 
localities 3 (fig. 3) and 4 near Muscatine 
are of special interest because they record 
slow, intermittent deposition and possible 
climatic fluctuations during early Illinoian 
time. Silty clay zones, 1 to 2 feet thick, 
are believed to be horizon 2 of the soil pro-
file. They occur in a sequence of waterlaid 
silts and sands and are distinguished by 
concentrations of clay and reddish-brown 
iron hydroxides. 
Fossils collected from the Loveland loess 
in the east bluff of the Mississippi Valley 
about 4 miles southeast of Muscatine (lo-
cality 5) were identified by William J. 
Wayne (appendix 4). 
ILLINOIAN GLACIAL DEPOSITS 
The Illinoian glacial deposits are contin-
uous below the loess except for rare locali-
ties along the Missississippi Valley where 
they were removed by post-Illinoian erosion. 
Their average thickness, about 20 feet, is 
considerably less than that of the Kansan 
drift, which is estimated to be about 40 feet. 
SANGAMON SOIL 17 
The areal geology of the deposits has not 
been worked out in detail, but most of the 
region is probably ground moraine with low 
initial relief. A complex terminal moraine 
marks the drift boundary in the southern 
part of the region, but recessional moraines 
appear to be largely absent or ill-defined. 
Karnes were noted in western Mercer 
County, but elsewhere ground-moraine fea-
tures (kames, eskers, and drumlins) appar-
ently are absent. 
The drift is composed mainly of silty 
yellowish-brown till, but in places includes 
interstratified outwash as well as advancing 
and retreatal outwash facies. Local lacus-
trine conditions during advance of the Illi-
noian ice are recorded at locality 5 in west-
ern Rock Island County where 2.5 feet of 
thinly laminated calcareous clay occurs be-
tween Loveland loess and Illinoian till. 
SANGAMON SoiL 
The gurnbotil and other weathered zones 
formed on Illinoian drift during Sangamon 
time are widespread below the loess ( locali-
ties 4, 10, 11, and 14). Gurnbotil appears 
to be essentially continuous on the undis-
sected upland till plain, but it has been re-
moved by erosion in many places along the 
slopes of the Mississippi and other large val-
leys. The maximum observed thickness is 
6 feet, but more commonly the thickness is 
less than 4 feet. What may be a completely 
preserved profile with a total thickness of 
4 feet of gumbotil occurs in a roadcut ex-
posure in Rock Island County ( NE:!J.t 
SE14 sec. 21, T. 16 N., R. 4 W.) described 
below. 
Thick-
ness Depth 
feet feet 
Peorian loess 
Loess, yellowish brown to yel-
lowish gray, noncalcareous . 12 12 
Farmdale silt 
Silt, uniform texture with no 
sand grains or pebbles, dark 
grayish brown, peaty, non-
calcareous 2 14 
Sangamon soil 
S i 1 t, slightly clayey, sand 
grains and siliceous pebbles, 
grayish black, carbonaceous, 
non calcareous (horizon 1) . 2 16 
FIG. 9.-Exposure at locality 4 near Muscatine, 
Iowa. L, Loveland silt and sand; KGs, Kansan 
gumbosand (8 feet); K, Kansan waterlaid till and 
sand; EK, early Kansan sand and silt with peat and 
wood; NS, Nebraskan sand. Exposed thickness, 
40 feet. 
Illinoian till 
Gumbotil, gray, dense, noncal-
careous, siliceous pebbles 
(horizon 2) . . . . 4 20 
Till, yellowish brown, noncal-
careous, ferretto zone at top 
(horizon 3) 5+ 25 
The No. 2 or B horizons in most places 
were originally gumbotils (planosols), but 
in many sections they have been secondarily 
oxidized so that the upper part is yellowish 
brown or mottled yellowish brown and 
gray (localities 4, 11, and many others not 
described). At locality 4, clay has been re-
moved from the upper part so that an elu-
via ted horizon ( silttil or second -cycle hori-
zon 2) 2 feet thick overlies 2 feet of gumbo-
til (fig. 10). In places the Sangamon hori-
zon 2 extends laterally from Illinoian de-
posits onto underlying Kansan deposits (lo-
cality 10, fig. 6), and outside the Illinoian 
boundary it may occur on Kansan deposits 
(locality 14) or be combined with the Y ar-
mou th on Kansan deposits. 
Well-drained profiles of primary origin 
were observed at only a few localities. One 
of the best exposures was in a gravel pit in 
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Fw. 10.-Exposure at locality 4 near Muscatine, 
Iowa. WI, Iowan loess; WF, Farmdale carbona-
ceous silt (above) and loess (below); IS, silttil 
(above} and IG, gumbotil (below), top of rule at 
top of silttil; 13, Illinoian till, horizon 3; ISs, 
Illinoian sandy silt; I4, Illinoian till, horizon 4. 
Exposed thickness, 20 feet. 
an Illinoian kame in western Mercer Coun-
ty (SW1,4 NW1,4 sec. 8, T. I4 N., R. 4 
W.) described below. 
Thick-
ness Depth 
feet feet 
Peorian loess 
Loess, yellowish brown, non-
calcareous . 6 6 
Farmdale loess 
Loess, reddish brown, non-
calcareous . . . . . 2 8 
Sangamon weathering profile on 
Illinoian sand and gravel 
Sand, pebbly, with clayey silt 
matrix, yellowish red (5 YR 
4/ 6 Munsell), noncalcar-
eous, siliceous residuals only 
(horizon. 2) . . . . 6 14 
Sand, slightly pebbly, yellow-
.ish brown with reddish-
brown streaks, noncalcar-
eous crystalline pebbles 
(horizon 3) . . . . 5 19 
Sand, medium to coarse, light 
brownish yellow, non cal-
careous, uniform (horizon 
3) . . . . . . . 11 30 
Gravel, average about 0.5 
inches, brownish gray, part-
ly iron-stained, calcareous, 
inclined layers (horizon 4) . 2 32 
Same, cemented with CaC03 
(horizon 4; Cca horizon) . 3 35 
Sand with gravel layers and 
some boulders, yellowish 
gray, calcareous (horizon 4) . 10+ 45 
WISCONSIN DEPOSITS 
FARMDALE SILT 
Farmdale deposits in central-western Illi-
nois are discontinuous, thin ( 0 to 4 feet), 
and could be identified with certainty only 
in the northern part of the re~ion ( locali-
ties 4, 5, and others not described), where 
they are similar to thicker deposits along the 
Illinois Valley. Two facies are represented: 
I) reddish-brown noncalcareous loess, 
which commonly contains carbonaceous 
particles; and 2) brownish-gray to brown-
ish-black noncalcareous peaty silt, which is 
undoubtedly equivalent to the forest beds 
of other areas (fig. I 0). Many loess ex-
posures examined in the southern part of 
the region near Quincy indicate that the 
Farmdale is largely absent and that where 
possibly present it is not typically devel-
oped. It was tentatively identified at local-
ity I4 where 2 feet of yellowish-gray non-
calcareous clayey loess underlies calcareous 
Peorian loess (fig. 4). In exposures in the 
vicinity of locality IS, it may be repre-
sented by a thin yellowish-brown clayey 
loess overlying the Loveland loess and un-
derlying leached Peorian loess. 
The thinness of the Farmdale deposits 
in western Illinois, compared with the 
strong development along the Illinois Val-
ley, suggests that the main discharge of 
source sediments from the Farmdale ice was 
along the Ancient Mississippi (present Illi-
nois) Valley and that much less sediment 
was available along the Ancient Iowa (mid-
dle Mississippi) Valley. 
PEORIAN LOESS 
The Peorian loess, ranging in thickness 
from I 0 to 50 feet, is well exposed in many 
thick sections throughout the area. Its 
characteristic features are well known. It 
is yellowish brown to gray, remarkably uni-
form, unbedded, calcareous and fossiliferous 
where unleached, and is composed almost 
exclusively of silt-size particles. Near the 
Mississippi Valley it commonly includes 
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fine sand, and in places (as at locality 5) 
bodies of fine dune sand with eolian bed-
ding are incorporated in the loess. In places 
in the northern part of the region, Taze-
well terrace deposits are interbedded in the 
loess and can be used as a basis for sub-
division into a lower Iowan loess and upper 
Tazewell loess. Such relations occur at 
locality 4 (fig. 11 ) and also are shown in 
an exposure in the Collinson limestone 
quarry near Rock Island (SE14 NW14 
sec. 25, T . 17 N., R. 2 W., Milan Quad-
rangle) described below. 
Thick-
ness Depth 
feet feet 
Tazewell loess 
Loess, yellowish brown, non-
calcareous 0 0 0 0 4 4 
Loess, yellowish gray, calcar-
eous, gastropod shells 2 6 
Early Tazewell terrace deposit 
Silt and sand interstratified, 
yellowish brown, calcareous 0 10 16 
Iowan loess 
Loess, yellowish gray, partly 
calcareous, discontinuous 2 18 
Farmdale loess 
Loess, grayish brown, noncal-
careous 2 20 
Kansan (?) drift 
Sand and gravel, very clayey 
matrix, siliceous particles, 
discontinuous (horizon 2 of 
Sangamon weathering pro-
file) 0 0 0 0 0 0 3 23 
Sand and gravel, reddish 
brown, noncalcareous (hori-
zon 3) 0 0 0 0 0 0 8 31 
Till, grayish black, calcareous, 
dense, wood fragments 0 5 36 
Devonian limestone 
No evidence was found in the Peorian 
suggesting the presence of a buried soil com-
parable to the Brady soil of the Missouri 
Valley region and Great Plains. 
PEBBLE COUNTS 
Samples of at least 100 pebbles with an 
index grade-size of 16 to 32 mm. were col-
lected from unleached till and sand and 
gravel deposits at a number of the important 
localities. Separate samples were taken of 
total pebbles and crystalline pebbles. The 
resulting data, together with earlier counts 
by Udden (1899, p. 336) and Wanless 
(1929, p. 99), are given in appendixes 2 
and 3. 
Although many more samples would be 
required for a thorough understanding of 
drift lithologies, these preliminary studies 
indicate variations of regional significance. 
Important local variations in lithology are 
shown, but additional data are needed in 
order to evaluate their implications. 
The principal factors that determine the 
lithology of the drift at a given locality are : 
1) source, 2) loading and concomitant di-
lution, 3) durability of rock types, and 4) 
glacial processes. The first is most impor-
tant and involves the extent, geographic po-
sitions, and degree of we a the ring of local 
and distant bedrock sources and older drift 
cover. The second factor is closely relaced 
and commonly is responsible for local vari-
ations. Major factors determining the 
abundance and character of crystalline peb-
bles are variations in distant source areas 
and durability. Theoretically, criteria based 
on lithology of the crystalline pebbles should 
be more definitive than criteria based on 
total lithology. Empirically, however, it 
appears that ratios based on both types of 
samples are most satisfactory. In addition 
FIG. 11.-Exposure at locality 4 near Muscatine, 
Iowa. WL, post-early Tazewell loess ; WT, Taze-
well stratified silt; WI, Iowan loess; WF, Farmdale 
silt and loess. Exposed thi<;kness 17 feet . 
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Frc. 12.-Diagram showing content of limestone, dolomite, and other pebbles. 
to variations in litho logy, index rocks trace-
able to specific bedrock localities can be used 
as criteria in correlation and as a basis for 
interpreting directions of ice movement. 
ToTAL PEBBLES 
Three major conclusions are indicated by 
variations in total pebble lithology. 
1. Limestone-dolomite ratios consistent-
ly differentiate the Illinoian from the 
older drifts, especially in the northern 
part of the region (fig. 12). The 
average limestone-dolomite ratio in 
the northern part of the region is: 1 
to 8.2 for the Illinoian, 4.3 to 1 for 
the Kansan, and 5.7 to 1 for the Ne-
braskan. In the southern part of the 
region, limestone pebbles outnumber 
dolomite pebbles in a single sample of 
Illinoian till, but dolomite pebbles 
appear to be absent from the Kansan. 
This difference in the proportion of 
limestone to dolomite was previously 
noted by Savage and Udden (1921, 
p. 53) and MacClintock (1933). 
The limestone in the Kansan and N e-
braskan drifts from the Keewatin 
center was derived from Mississip-
pian and Devonian limestones in 
eastern and central Iowa; the dolo-
mite in the Illinoian drift from the 
Labradorian center was derived from 
Silurian and Ordovician dolomites in 
northern Illinois. 
2. The content of crystalline pebbles is 
lower in the Illinoian than in the 
Kansan and Nebraskan deposits 
(fig. 13). 
3. The total content of the carbonate 
rocks, with some exceptions, is higher 
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FIG. 13.-Diagram showing content of carbonate, crystalline, and other pebbles. 
in the Illinoian than in the older de-
posits (fig. 13). 
In general the deposits in the southern 
part of the region appear to contain more 
chert than those to the north. The sand 
and gravel deposits, as one would anticipate, 
have a higher content of durable rock types, 
i.e., chert and dense basic rocks, than do the 
tills. 
CRYSTALLINE PEBBLES 
Variations in types of crystalline pebbles 
are not pronounced. They appear to be 
related both to differences in source and to 
the durability level of the deposit. All the 
drifts contain higher percentages of basic 
igneous rocks than acid igneous rocks, in-
clude major rock types that are very simi-
lar, and have graywacke as the dominant 
constituent. The only significant differrnce 
based on lithologic variation is the apparent 
lower content of graywacke in the Illinoian 
drift of the northern part of the region 
(fig. 14). However, three samples of Illi-
noian till from the southern part of the re-
gion (S, fig. 14) are essentially similar to 
those from the older drifts. 
INDEX STONES 
Observations made during the present 
study indicate two distinctive lithologies, 
which appear to be restricted to the Kansan 
drift: 1) a red argillite similar to the well-
known pipestone ( catlinite) in the Sioux 
Falls quartzite of South Dakota, and 2) 
dark-red coarse-grained granite of unknown 
source. A salmon rhyolite porphyry of un-
known source is commonly found in the 
Illinoian drift and may be an indicator. 
Lake Superior region lithologies, including 
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FIG. 14.-Diagram showing content of graywacke, granitic, and other crystalline pebbles. 
Keweenawan red clastics and amygdaloidal 
basalt and Huronian jasper iron formation, 
are present in both Illinoian and Kansan 
drifts. Their presence . in the Kansan drift 
suggests that a marginal flow unit from the 
Lake Superior basin was present in the Kan-
san ice sheet that invaded the region. 
PLEISTOCENE CLASSIFICATION 
Comparison of the classification used in 
this paper with earlier classifications, as 
shown in table 1, points to the following 
principal differences. 
1. The peaty fossiliferous silt, loess, and 
forest beds, which were formerly con-
sidered interglacial deposits, are re-
garded as early glacial and are classi-
fied as Farmdale, Loveland, and early 
Kansan. This usage, which is sup-
ported by studies of the writer and 
others elsewhere in Illinois, is based 
mainly on the stratigraphic position 
of the deposits above interglacial soils, 
the cold climate indicated by the pol -
len and wood, and the association with 
loess of glacial derivation. It is of 
intere!St that Savage and U dden rec-
ognized the glacial character of the 
Loveland deposits in the Rock Island 
region and classified them as "pre-
Illinoian silt and loess." 
2. The Loveland loess, which Kay re-
garded as pre-Peorian and post-San-
gamon, has later been shown to be 
Illinoian. This well-known regional 
problem was resolved largely on 
the basis of stratigraphic continuity, 
fossil gastropods, and the widespread 
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TABLE !.-COMPARISON OF PLEISTOCENE CLASSIFICATIONS 
Leverett, 
1899. Udden, 
Horberg, 1955. Western 1899, 1901. 
Western Illinois Illinois and Muscatine 
eastern and Louisa 
Iowa cos., Iowa 
-----------
Peorian loess Iowan Iowan 
Farmdale loess and silt 
Sangamon Sangamon 
Sangamon soil profile 
Illinoian till and outwash Illinoian Illinoian 
Loveland silt, loess, and 
sand 
Yarmouth Yarmouth 
Yarmouth soil profile 
Kansan till and outwash Kansan 
Kansan 
Pro-Kansan sand 
Aftonian 
Early Kansan si lt 
----------- Aftonian 
Aftonian soil profile 
Nebraskan drift Pre-Kansan Pre-Kansan 
(Albertan) (Albertan) 
"Ante-glacial 
silt" 
occurrence of Sangamon soil on Love-
land loess outside the Illinoian boun-
dary. 
3. The oxidized, largely noncalcare-
ous sand underlying the Kansan till , 
which was considered Aftonian in 
eastern Iowa by U dden and in places 
by Kay, is regarded as pro-Kansan. 
In the Muscatine region, both pro-
Kansan and Nebraskan sands occur 
below Kansan till, so it is probable 
that sands of different ages have been 
included in the Aftonian. The assign-
ment of sands of this type to inter-
glacial stages in part reflected the 
opinion current at that time, whereas 
more recent studies indicate that the 
interglacial record is mainly one of 
soil development. In general, three 
alternative interpretations for such 
sands can be considered. They rep-
resent: 1 ) interglacial stream allu-
vium derived from weathered surface 
Wanless, 
Savage and Kay, 1929. 
Udden, 1921. 1928, 1943. Alexis 
Rock South- Quadrangle, 
Island eastern Mercer Co., 
region Iowa Illinois 
largely late Peorian Peorian and 
Iowan and Iowan 
early Peorian 
Loveland Late Sangamon 
Sangamon 
Sangamon Sangamon 
Illinoian Illinoian Illinoian 
Pre-Illinoian 
silt and loess 
Yarmouth Yarmouth 
Yarmouth 
Kansan Kansan 
Kansan 
Absent Absent 
Aftonian 
Nebraskan 
deposits, 2) glacial deposits subjected 
to interglacial weathering prior to 
deposition of the overlying till 
( Schoewe, 1920) , and 3) proglacial 
deposits derived largely from local 
weathered surface deposits. The lat-
ter interpretation for sands in west-
ern Illinois is supported by physio-
graphic relations, interstratification 
with overlying Kansan waterlaid till, 
and occurrence of rare carbonate and 
crystalline pebbles and calcareous 
clay layers. In places, however, the 
evidence is not clear-cut, and alterna-
tive hypotheses should be considered 
by future workers. 
PLEISTOCENE CYCLES 
One of the outstanding features of the 
Pleistocene succession in western Illinois, 
as elsewhere in the Mississippi Valley 
region, is the cyclical repetition of similar 
24 ILLINOIS STATE GEOLOGICAL SURVEY 
sedimentary facies. As the writer inter-
prets the sequence, the principal units in 
the cycle are : 
Interglacial facies 
Soil development 
Glacial facies 
Waning glacial (periglacial) 
Erosion. . . . 
Fluvial deposition . 
Erosion. 
Glacial maximum 
Retreatal outwash and loess 
Gumbo til, 
gumbos and 
Unconformity 
Alluvium 
Important 
unconformity 
deposition . Sand, gravel, 
loess 
Glacial deposition . . . . Till complex 
Advancing outwash and in-
wash deposition (proglacial) Sand, gravel 
Advancing glacial (periglacial) 
Erosion . . . . . . . Unconformity 
Eolian, fluvial, and pond dep-
osition Loess, silt, 
Erosion . 
Interglacial facies 
Soil development 
wood, shells 
Major uncon-
formity 
A similar cyclical interpretation has been 
proposed by Frye and Leonard (1952, p. 
37-38) for the Pleistocene deposits in Kan-
sas. 
Unconformities are present within the 
cyclical succession, but the major uncon-
formity appears to occur between the peri-
glacial facies and the interglacial soils, thus 
bracketing the cycle. The members of the 
cycle are fully represented throughout the 
sequence along the Mississippi Valley, ex-
cept for Wisconsin till and early Nebraskan 
periglacial silt. Wisconsin till occurs a short 
distance north of the region and Nebraskan 
silt may be present but is not exposed. Re-
treatal loess is a prominent feature of the 
Wisconsin deposits but is absent in the ear-
lier cycles. In the cycle for the local region 
shown above, an additional member may be 
represented by late glacial (periglacial) 
alluvium, which occurs in the Kansan de-
posits at locality 4. 
Erosion surfaces within the Pleistocene 
sequence were produced by both glacial and 
fluvial processes and include surfaces of 
local as well as regional significance. The 
principal surfaces, however, are not of gla-
cial origin because they have interglacial 
soils or occur below nonglacial deposits. 
Observations in western Illinois indicate 
that the erosion surfaces of regional sig-
nificance were formed during stages of gla-
cial advance and glacial retreat, the former 
being the most important. A tentative in-
terpretation of the stratigraphic relations of 
the principal surfaces in post-Nebraskan 
deposits is shown in figure 15. Five ero-
sion surfaces are recognized: 1) post-Kan-
san drift-pre-Yarmouth soil, 2) post-Yar-
mouth soil-pre-Loveland silt, 3) post-Illi-
noian drift-pre-Sangamon soil, 4) post-
Sangamon soil-pre-Farmdale loess, and 5) 
Recent post-Peorian loess. A minor post-
Farmdale-pre-Peorian surface also is indi-
cated. As much additional regional infor-
mation is needed before erosional events 
during the Pleistocene can be evaluated 
~ ERODED DURING GLAC IAL ADVANCE ~ EROD ED DURING GLAC IAL RETREAT 
FIG. 15.-Main surfaces of fluvial erosion in Pleistocene deposits. WP, Peorian loess; WF, Farmdale 
loess; IG, Illinoian gumbotil; IT, Illinoian till; IS, Illinoian sand; L, Loveland silt; KG, Kansan gumbotil; 
KT, Kansan till; KS, Kansan sand. 
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fully, the above interpretation should be 
considered tentative. 
The facies represented in the cycle are 
almost exclusively the result of repeated 
climatic changes during the Pleistocene and 
the complex chain of secondary effects re-
lated to them. Among the important sec-
ondary effects are changes in the rate and 
intensity of geologic processes, shifts in 
vegetation zones, disruptions of drainage 
and base levels, and changes in ground-
water conditions. The dominant processes 
characterizing the cycle are glacial deposi-
tion, fluvial erosion, fluvial deposition, 
eolian deposition, and soil development. 
Less evident but significant processes in-
clude frost action, mass movement, and 
slope wash. Changes in groundwater con-
ditions resulted mainly from the growth of 
ground ice during the glacial stages. Other 
factors that determined facies development 
are independent of climate; they include 
local and regional physiographic features, 
surficial geology (bedrock and surface de-
posits), possible glacial isostatic movements, 
and the duration of cyclical phases. 
INTERGLACIAL SOILS 
Most of the interglacial soils were de-
veloped under poor drainage conditions anJ 
represent azonal soils of planosol or \Veisen-
boden types. The few well-drained zonal 
profiles and secondary modifications of gum-
botil in western Illinois and paleosols in 
adjoining regions suggest affinities with 
modern gray-brown and possibly with red-
yellow podzolic soils and indicate advanced 
soil maturity or climatic conditions that 
were similar to or slightly warmer than 
present (Simonson, 1954; Thorp et al., 
1951). 
LATE GLACIAL ALLUVIUM 
Although late glacial alluvium was noted 
only at locality 4, it is considered significant 
because of its clear-cut stratigraphic rela-
tions and alluvial character. It occurs as a 
channel-deposit inset below the level of the 
Kansan till surface and is composed of 
clayey silt and sand 10 feet thick, irregu-
larly bedded with basal layers parallel to 
the channel surface (fig. 8). Thin, discon-
tinuous layers of gravelly rubble occur at 
different levels within the fill. Yarmouth 
gumboalluvium is developed in the upper 
two feet of the deposit and can be traced 
laterally into gumbotil. The deposit clearly 
records stream erosion and deposition fol-
lowing Kansan glaciation and preceding 
Yarmouth soil development. From a re-
gional viewpoint, the alluvium is of interest 
because it is possibly correlative with the 
Sappa formation of Kansas and Nebraska 
and represents a facies equivalent to both 
the Sappa (late Kansan) and Fullerton 
(late Nebraskan) formations of that area. 
Frye and Leonard (1952, p. 37-38) re-
garded these formations as fine alluvial de-
posits formed during the "glacial shrinkage" 
phase of the cycle. Unstable surface condi-
tions in a lingering periglacial environment 
are suggested by the character and age of 
the deposit. 
GLACIAL FACIES 
Retreatal outwash of sand and gravel oc-
curs in drift of all the glacial stages but i:; 
not as thick or widespread as the proglacial 
outwash. This suggests more rapid retreat 
and possibly somewhat higher temperatures 
than during glacial advance. The apparent 
absence of retreatal loess deposits in the 
pre-Wisconsin cycles is not readily ex-
plained, but it seems most likely that valley-
train deposition during the retreat of the 
Wisconsin ice was more intense and pro-
longed than during earlier stages. The non-
calcareous silty character of overlying peri-
glacial deposits suggests derivation from 
loess. 
During the glacial maxima, glacial till 
and proglacial outwash were deposited, giv-
ing rise to the main bulk of the Pleistocene 
sequence. Extensive drainage obstructions 
and dislocations occurred during the Illi-
noian and Kansan stages and doubtless also 
during the Nebraskan. During the Kansan 
advance, widespread proglacial lacustrine 
and slackwater sands were deposited in east-
ern tributary valleys of the Mississippi. The 
higher content of stratified drift in the Kan-
san and Nebraskan drifts as compared with 
the Illinoian is probably the result of depo-
sition under conditions of proglacial pond-
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ing rather than of more rapid melting. The 
ponding was controlled by physiographic 
conditions and directions of glacial move-
ment: the earlier Keewatin ice sheets ad-
vanced from the west and obstructed re-
gional drainage, whereas the Illinoian ice 
advanced from the east under free drainage 
conditions. Ablation-type tills do not occur 
in the drift here or elsewhere in the Missis-
sippi Valley region, which suggests rapid 
withdrawal of the ice fronts and relatively 
minor ablation. 
EARLY GLACIAL SILT AND LOESS 
The occurrence of a distinctive early 
glacial silt and loess facies in association 
with all the glacial stages except the N e-
braskan is one of the most striking features 
of the Pleistocene succession. These de-
posits, which include Farmdale, Loveland, 
and early Kansan, are present throughout a 
major portion of Illinois and extend into 
surrounding states. Although a possible 
early Nebraskan sand, the Sankoty sand, oc-
curs in subsurface in central Illinois, it is 
much thicker and coarser than the typical 
early glacial facies and probably represents 
a proglacial deposit (Horberg, 1953, p. 
12-20). 
The facies relations of the deposits are 
complex, but distinctive features such as 
silty texture and organic content are per-
sistent. The facies include: 1) silt, sand, 
poorly sorted alluvium, and possibly swamp 
deposits of flood-plain origin, 2) loess and 
bog deposits laid down on the uplands, and 
3) badly sorted colluvium deposited on 
lower slopes by wash and mass movements. 
The textural uniformity of the bedded silts 
in many places suggests secondary deriva-
tion from loess on adjoining slopes and up-
lands. At two localities ( 3 and 4) thin 
clayey zones, which are possibly buried B 
or 2 horizons, occur within sequences of 
Loveland alluvial sand and silt. They in-
dicate intervals of equilibrium conditions 
which permitted soil development. 
Fossil pollen and wood from the early 
Kansan forest bed near Quincy (locality 
13) indicate a northern coniferous forest 
with spruce, pine, and fir the dominant trees. 
Similar floras indicating colder climates oc-
cur in the Loveland at Davenport, Iowa 
(Baker, 1920, p. 248), and in both the 
Loveland and Farmdale east of the area, in 
central Illinois (Voss, 1933 and 1939). 
Probable pro-Kansan and Farmdale peat 
beds in Iowa, formerly classified as Af-
tonian and Sangamon, contain a dominance 
of coniferous pollen with minor amounts of 
oak and grasses (Lane, 1941, p. 233-266). 
Mollusks, including fresh-water clams and 
gastropods and terrestrial gastropods, from 
Farmdale deposits are less indicative, but 
they are believed to record a somewhat 
colder climate than the present (Baker, 
1931, p. 272-273). A Farmdale insect 
fauna, consisting of 10 species of beetles, 
from a single locality in Champaign County 
also is believed to indicate a more rigorous 
climate (Wickham, 1917). The available 
evidence and general considerations of Pleis-
tocene climatic fluctuations indicate that the 
early glacial sediments probably were de-
posited in a periglacial environment similar 
to the present taiga of northern latitudes. 
This environment is characterized by open 
stands of coniferous trees, abundant shrubs 
and mosses, moderate permafrost and frost 
weathering, and cold climate. 
The early glacial loess differs from late 
glacial loess, which is represented only by 
Wisconsin (Peorian) loess, in its content 
of carbonaceous material, primary noncal-
careous composition, and common associa-
tion of waterlaid silt and sand. These dif-
ferences probably are best explained by dif-
ferences in climatic environments. 
For the early glacial (periglacial) de-
posits, the following conditions are postu-
lated. Cold climate and poor subsurface 
drainage, caused by permafrost, favored the 
accumulation and preservation of peaty 
carbonaceous deposits. The cold and rela-
tively dry climate and distant position of 
the periglacial area from the ice front re-
stricted valley-train discharge and led to 
slow deposition of the loess and contempo-
raneous leaching. It is possible also that 
part of the loess was derived from silty frost 
soils produced by mechanical weathering 
rather than from valley trains. Unstable 
surface conditions induced by frost action, 
solifluction, and poor subsurface drainage 
EROSION INTERVALS 27 
may account for the occurrence of locally 
derived waterlaid deposits with the loess. 
In contrast, it is likely that a warmer 
and more moist climate prevailed during ac-
cumulation of the Peorian loess and that 
permafrost was much less extensive. Under 
these conditions, large volumes of silty val-
ley-train outwash resulted in rapid deposi-
tion of calcareous loess. The high rate of 
deposition, combined with better subsurface 
drainage and sparser vegetation, may ac-
count for scarcity of carbonaceous material 
in the loess. The rapid rate of deposition 
and better subsurface drainage may partially 
explain the general absence of associated 
water laid deposits. 
Much the same line of reasoning may 
be applied to the causes for the change from 
the stable surface conditions of interglacial 
soil development to the unstable conditions 
of early glacial loess and alluvium deposi-
tion. The mild interglacial climates re-
corded by soil profiles and the apparent gen-
eral absence of evidence of contemporaneous 
erosion and sedimentation indicate that 
gradational and soil processes were essen-
tially in equilibrium over wide areas on up-
lands and slopes. Minor erosion and depo-
sition doubtless continued along the val-
leys, but the record probably was destroyed 
by the subsequent early glacial valley ero-
swn. 
EROSION INTERVALS 
Erosion intervals in the Pleistocene cycle 
appear to have occurred during the advanc-
ing and waning phases of glaciation. Major 
valley erosion is believed to have occurred 
after interglacial soil development and be-
fore deposition of early glacial (periglacial) 
sediments. There also is evidence that im-
portant erosion occurred after the glacial 
maximum and before soil development. The 
causes that initiate stream erosion are ex-
tremely complex and involve most of the 
factors previously considered in connection 
with the Pleistocene cycle. In western Illi-
nois, the immediate cause for the observed 
erosion surfaces appears to have been down-
cutting along the Mississippi (Ancient 
Iowa) Valley, which lowered local base 
level and led to deepening and headward 
erosion by tributaries. The regularity of 
low sloping surfaces and absence of chan-
nels in many places suggests that rill and 
sheet wash were also important processes. 
During the advancing glacial phase, in-
creased precipitation resulting from inten-
sified atmospheric turbulence probably was 
the basic cause for valley deepening. It is 
doubtful, however, that important erosion 
would have occurred unless secondary fac-
tors had been involved. The secondary fac-
tors probably included: 1) disruption of 
vegetation patterns caused by the south-
ward shift of major vegetation zones, 2) in-
creased snowfall brought about by lower 
temperatures, which concentrated runoff 
during the spring melting season, and 3) 
lack of a relative increase in stream loads. 
As the ice moved farther southward, ero-
sion gave way to deposition because of the 
increase in detrital materials from glacial 
meltwaters and intensified frost weather-
ing and the possible decrease in precipita-
tion under anticyclonic conditions closer to 
the ice front. Valley erosion during the 
waning glacial phase may be attributed to 
a reverse of conditions similar to those of 
the advancing glacial phase. Temperatures 
doubtless were somewhat higher, but there 
was probably increased precipitation, a de-
crease in available detrital materials, and 
increased runoff resulting from the lack of 
an established vegetation cover. As inter-
glacial conditions were resumed, cyclonic 
disturbances and precipitation diminished, 
temperatures increased, and vegetation be-
came established, so that stable conditions 
prevailed and soils developed over wide 
areas. 
Other possible causes of erosion, not con-
sidered in the summary above, should be 
mentioned. Glacial eustatic changes in sea 
level can be eliminated as a cause of erosion 
in western Illinois because erosion occurred 
before and after the glacial maximum and 
because the area is remote from the coastal 
area affected by such changes. Also it is 
doubtful whether isostatic movements re-
sulting from glacial loading had any effect, 
as the area is far to the south of the region 
in which post-Wisconsin movements are 
recorded. 
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APPENDIX 1 
PLEISTOCENE SECTIONS 
Locations are indicated in figure 1, and 
graphic sections with correlations are shown 
in plate 1. Designations for horizons in the 
weathering profile are those proposed by 
Leighton and MacClintock (1930). 
!.-Adjoining highway cuts on west slope of Mill 
Creek Valley, SW >i NW~ sec. 7, T. 16 N., R. 1 
W., Rock Island County (Milan Quadrangle). 
Thick-
ness Depth 
feet feet 
Wisconsin 
Peorian loess, yellowish brown, 
noncalcareous 10 10 
Illinoian 
Truncated Sangamon weathering 
profile 
Till, yellowish brown, clayey, 
noncalcareous (horizon 3) 2 12 
Till, as above, discontinuous 
gravel at base, calcareous 
(horizon 4) 7 19 
Loveland (?) clay, silty, blocky, 
calcite veinlets, limonite con-
cretions, discontinuous 20 
Kansan 
Truncated Yarmouth weather-
ing profile 
Till, dark yellowish brown, 
sandy, hard, jointed, lag 
boulders at top, calcareous 
(horizon 4) . . 0 0 12 32 
Till, mottled dark yellowish 
brown and dark gray, 
jointed, calcareous (hori-
zons 4 and 5) . 13 45 
Till, dark gray, hard, jointed, 
calcareous (horizon 5) 14 59 
Sand, yellowish brown, silty, 
stratified, calcareous 12 71 
Sand, yellowish brown, gravel-
ly, bedded, calcareous 5 76 
Till, yellowish brown, sandy, 
calcareous, discontinuous 4 80 
Early Kansan 
Silt and sand, yellowish brown, 
stratified, calcareous 0 3 83 
Silt, yellowish brown, loess-
like, gastropods 2 85 
20-Roadcut in Loud Thunder State Park, SW 
>i SE >i sec. 27, T. 17 N., R. 4 W., Rock Island 
County (Edgington Quadrangle). 
Thick-
ness Depth 
feet feet 
Wisconsin 
Peorian loess, brownish yellow, 
noncalcareous 12 12 
Illinoian 
Truncated Sangamon weather-
ing profile 
Till, yellowish brown, non-
calcareous (horizon 3) 
Till, brownish yellow, cal-
careous, lime concretions at 
top (horizon 4) 
Loveland 
Silt, yellowish brown, cafcar-
eous, loess-like 
Sand, fine silty, yellowish 
brown, calcareous, stratified 
Kansan 
Till, yellowish brown, noncal-
eous, jointed, thin sandy 
layers, secondary lime along 
fractures in upper part 
(horizon 3) 
Till, yellowish brown and 
brownish gray mottled, cal-
careous, sandy layers, joint-
ed (horizon 4) 
Pennsylvanian limestone 
5 
3 
2 
9 
11 
3+ 
17 
20 
21 
23 
32 
43 
46 
3.-Roadcut along bluff of Mississippi Valley 
7 miles west of Muscatine city limits, NW >i SE >i 
sec. 6, T. 76 N., R. 2 W., Muscatine County, Iowa. 
Illinoian 
Loveland (?) 
Sand, clayey, yellowish gray, 
noncalcareous, hard, cross-
Thick-
ness Depth 
feet feet 
bedded (horizon 2 ?) 0 2 0 5 2 0 5 
Same, less clayey 0 0 0 1 0 5 4 
Sand, clayey, pebbly, yellow-
ish gray, noncalcareous, 
very hard (horizon 2 ?) 2 6 
Same, less clayey 0 o o 1 7 
Silt, light gray, loess-like, non-
careous, iron stain 8 
Kansan 
Truncated Yarmouth weather-
ing profile 
Till, yellowish brown, noncal-
careous (horizon 3) 0 0 9 17 
Sand, medium, gray, noncal-
careous to slightly calcar-
eous, limonitic crust at base 
(horizon 3) 18 
Till, reddish brown, calcareous 
(horizon 4) 5 23 
Till, pebbly, grayish yellow, 
jointed (horizon 4) 13 36 
Nebraskan 
Aftonian weathering profile 
Gumbosand, dark grayish 
brown, basal wedge-like 
pendants (horizon 2) 2 0 5 3805 
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Sand, pebbly, gray to yel-
lowish red, noncalcareous, 
contains crystalline pebbles, 
crossbedded (horizon 3) 5 43 .5 
Till, clayey, dark brownish 
black, calcareous, dense, 
yellowish-brown stain along 
joints (horizon 5). 2+ 45 . 5 
4.-Series of cuts along road going up the west 
bluff of the Mississippi Valley, 8 miles southwest 
of Muscatine, SE ~ sec. 2., T. 75 N., R. 3 W., 
Louisa County, Iowa. 
Thick-
ness Depth 
feet feet 
Wisconsin 
Tazewell loess, grayish yellow, 
noncalcareous . . . . 6 6 
Early Tazewell silt, sandy, yel-
ish brown, noncalcareous, 
stratified . . . . . 4 10 
Iowan loess, yellowish gray, non-
calcareous to slightly calcar-
eous, gastropod shells, rare 
sand and pebbles near base 4 14 
Farmdale 
Silt, sandy, clayey, dark gray-
ish brown, noncalcareous, 
carbonaceous streaks, rare 
pebbks . . . . . 2.5 16 . 5 
Loess, grayish brown, noncal-
careous 
Illinoian 
Sangamon weathering profile 
Silttil, brownish gray, friable 
17 . 5 
(horizon 2) . . . . 2 19. 5 
Gumbotil, dark gray, dense, 
blocky (horizon 2) 2 21 . 5 
Till, yellowish brown, noncal-
careous, ferretto zone with 
ghosts of granitic pebbles in 
upper 1 foot (horizon 2) . 4 25. 5 
Silt and sand, yellowish brown, 
noncalcareous, thin layers 
of water laid till, pebble zone 
at base (horizon 3) 3 28. 5 
Till, yellowish brown, calcar-
eous, gravelly at base (hori-
zon 4) . 5 33 . 5 
Loveland 
Sand, yellowish brown, non-
calcareous, loose . 
Sand, clayey, reddish brown, 
noncalcareous, iron-stained, 
firm (horizon 2 ?) 
Silt, clayey, yellowish brown, 
noncalcareous, stratified. 
Silt, brownish gray, noncal-
careous, loess-like . 2 
Silt, sandy, reddish brown, 
purplish mottling, noncal-
careous (horizon 2 ?) . 0 . 5 
Silt, sandy, grayish brown, 
noncalcareous, carbona-
ceous streaks. 0. 5 
Sand, fine, clayey, reddish 
b r o w n, noncalcareous, 
(horizon 2 ?) 0 . 5 
34 .5 
35 .5 
36.5 
38 . 5 
39 
39.5 
40 
Sand, fine, silty, purplish 
b r o w n, noncalcareous, 
gravelly at base, thin peat 
layers, wood fragments . 
Kansan 
Yarmouth weathering profile 
Gumbosand, dark gray, ash-
colored where dry, very hard 
and compact, sharp con-
tact at top, gradational be-
low, represented by gum-
botil and gumboalluvium in 
places (horizon 2) . 8 
Sand and silt, clayey, with 
thin channel gravels, brown, 
noncalcareous, discontinu-
ous, occupies channel in un-
derlying till (late Kansan 
alluvium) . . . . . 10 
Sand, gravelly, grayish brown, 
noncalcareous (horizon 3) 
Till, brownish gray, noncal-
careous, rudely layered, 
waterlaid (horizon 3) 2 
Sand, with silt layers, gravel-
ly, yellowish brown, non-
calcareous, contorted in 
places (horizon 3) 4 
Till, yellowish brown, calcar-
eous, deformed inclusions of 
silt and sand, rare peat in-
clusions, variable thickness 
(horizon 4) 4 
Till, grayish black, calcar-
eous, abundant inclusions 
of wood and peat, variable 
thickness (horizon 5) . 4 
Early Kansan 
Sand, silty, yellowish gray, 
noncalcareous except for 
secondary veinlets, strati-
fied, peat, wood fragments . 3 
Silt, clayey, yellowish gray, 
noncalcareous except for 
secondary veinlets, finely 
laminated . 
Nebraskan 
Sand, coarse, gravelly, yellow-
ish gray, noncalcareous, 
cross bedded, crystalline 
pebbles 4+ 
41 
49 
59 
60 
62 
66 
70 
74 
77 
78 
82 
5.-East bluff of Mississippi Valley; exposures 
along road and drainage ditch, NW ~ NW ~ sec. 
30, T. 16 N., R. 5 W., Rock Island County (Musca-
tine Quadrangle). 
Wisconsin 
Peorian 
Loess, yellowish brown, non-
Thick-
ness Depth 
feet feet 
calcareous 8 8 
Same, calcareous, fossils 4 12 
Sand, fine, yellowish gray, cal-
careous; undulatory, dune 
backset bedding 5 17 
Farmdale loess, brown, noncal-
careous 4 21 
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Illinoian 
Truncated Sangamon weathering 
profile 
Till, yellowish brown, gravel-
ly, noncalcareous (horizon 
3) . . . 
Till, yellowish brown, pebbly, 
silty, rude horizontal part-
ings, calcareous (horizon 4) 6 
Gravel, yellowish brown, 0.5-2 
inches, sand at top, calcar-
eous (horizon 4) 2 
Till, as above 4 
Clay, yellowish gray, papery 
laminations, c a 1 c a reo us, 
concretions 2 . 5 
Loveland 
Loess, gray, some fine sand, 
noncalcareous except for 
secondary nodules and 
shells, limonite concretions, 
gastropods. 2 
Silt, chocolate-brown, sandy, 
noncalcareous, stratified, 
carbonaceous particles 
Kansan 
Truncated Yarmouth weather-
ing profile 
Till, grayish brown, silty, 
platey, deoxidized along 
fractures, deformed layers 
of sand and silt, limonite 
concretion zone at base, 
noncalcareous (horizon 3) 5 
Till, grayish brown, jointed, 
calcareous (horizon 4) 3 
22 
28 
30 
34 
36 .5 
38 . 5 
39.5 
44.5 
47 .5 
6.-Cutbank along .north side of Keating Creek, 
SE >i SW >i sec. 8, T. 15 N., R. 5 W., Mercer 
County (Edgington Quadrangle). 
Kansan 
Till, yellowish brown, calcar-
eous, layers and lenses of 
silt and sand, hard, jointed, 
rudely layered, waterlaid 
Thick-
ness 
feet 
(horizon 4) 14 
Silt, sandy, yellowish brown, 
c a 1 c a r e o u s, stratified, 
pinches and swells (horizon 
~ 4 
Till, yellowish brown, calcar-
eous, discontinuous layers 
of silt and sand, hard, 
jointed, rudely layered, 
waterlaid (horizon 4) 12 
Sand, silty, yellowish brown, 
noncalcareous to slightly 
calcareous, stratified, sand 
calcite concretions, breaks 
into massive blocks (hori-
zon 4) . 10 
Silt and sand, yellowish 
brown, largely noncalcar-
eous, pebbly in places, 
stratified, loose (horizon 4) 33 
Depth 
feet 
14 
18 
30 
40 
73 
Silt, dark bluish gray, noncal-
careous to slightly calcar-
eous, fine sand and clay lay-
ers, micaceous, backset and 
foreset laminae give rise to 
pseudocrossbeds, fore sets 
dip east indicating currents 
from west (horizon 5) 5+ 78 
7.-Roadcut along east bluff of Mississippi 
Valley, NE >i SE >i se~. 19, T. 15 N., R. 5 W., 
Mercer County (Muscatme Quadrangle). 
Thick-
ness Depth 
feet feet 
Wisconsin 
Peorian loess, grayish yellow, 
noncalcareous 10 10 
Illinoian 
Till, yellowish brown, calcar-
eo us 
Kansan 
Yarmouth weathering profile 
Gumbotil, ashy gray, dense, 
20 30 
blocky (horizon 2) . . 8 38 
Till, yellowish brown, noncal-
careous, dense (horizon 3) . 4 42 
Pro-Kansan s a n d, yellowish 
brown, noncalcareous, fer-
ruginous bands (horizon 3) 7 49 
8.-Stream cutbanks on south side of Pope 
Creek Valley, SE >i SE >i sec. 9, T. 13 N., R. 4 W., 
Mercer County (Keithsburg Quadrangle). 
Wisconsin 
Thick-
ness 
feet 
Peorian loess, yellowish brown, 
noncalcareous, poorly exposed 10 
Kansan 
Truncated (Sangamon?) weath-
ering profile 
Till, yellowish brown, hard, 
noncalcareous (horizon 3) 10 
Till, yellowish gray, calcareous 
(horizon 4) . . . . 6 
Sand, yellowish brown, medi-
um-grained, noncalcareous 10 
Till, black, silt inclusions at 
base, calcareous, wood 10 
Early Kansan alluvium 
Silt, dark brown, pebbly, wood 
fragments, carbonaceous, 
noncalcareous 3 . 5 
Peat, brownish black, silty, 
stratified, matted wood frag-
ments . 0 . 5 
Silt, brown, peaty, sandy, 
strati fed, scattered pebbles, 
noncalcareous, wood, gas-
tropods, rusty gravel layer 
at base . 3 
Nebraskan 
Till, brownish black, platey, 
calcareous, wood fragments 5 
Depth 
feet 
10 
20 
26 
36 
46 
49 .5 
50 
53 
58 
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%.-Gully exposure north of road, NW >i SE >i 
sec. 18, T. 12 N., R. 3 W., Warren County (Alexis 
Quadrangle). 
Wisconsin 
Peorian loess, yellowish brown, 
noncalcareous, poorly exposed, 
Thick-
ness 
feet 
about 5 
Illinoian 
Sangamon weathering profile 
Till, yellowish brown, noncal-
careous at top (horizon 3), 
largely calcareous (horizon 
4), poorly exposed . . 20 
Till, grayish black, calcareous, 
basal 2 feet very silty (hori-
zon 5) . . . . . . 5 
Loveland loess, yellowish brown, 
bleached to light gray along 
joints, calcareous, micaceous 8 
Kansan 
Yarmouth weathering profile 
Gumbotil, ashy gray, blocky, 
angular residual siliceous 
pebbles, noncalcareous ex-
cept for secondary calcite 
along joints 6+ 
Depth 
feet 
5 
25 
30 
38 
44 
9b.-Cutbank on east side of tributary of Hen-
derson Creek, SW >i NW >i sec. 12, T. 12 N ., R. 3 
W., Warren County (Alexis Quadrangle). 
Kansan 
Till, yellowish brown, rudely 
stratified with sandy layers, 
slightly calcareous (horizon 
3) 
Till, yellowish brown, mas-
sive, dense, calcareous, cal-
careous crusts in basal1 foot 
(horizon 4) 
Pro-Kansan 
Sand, yellowish brown to yel-
low-orange, silty, noncal-
careous . . . . . 
Gravel, yellowish brown, li-
monite cement, noncalcar-
eous 
Nebraskan 
Aftonian weathering profile 
Gumbotil, dark gray, blocky, 
residual siliceous pebbles, 
noncalcareous . 
Thick-
ness Depth 
feet feet 
12 12 
5 17 
8 25 
2 27 
31 
10.-Roadcut 2 miles west of Elderville, Ill., 
SW cor. SE >i sec. 13, T. 4 N., R. 8 W., Hancock 
County (Keokuk Quadrangle) . 
Wisconsin 
Peorian loess, yellowish brown, 
mottled gray, non calcar-
eous, sandy at base in places, 
Thick-
ness Depth 
feet f eet 
uniform 10 10 
Colluvium, brownish gray, 
noncalcareous, s a n d y, 
pebbly, rare cobbles, poorly 
sorted, limonite pellets, dis-
continuous 2 
Gravel lag, brown, noncal-
careous, restricted to lower 
part of slope . . . . 0 . 5 
Sangamon weathering produced 
the following : 
Gumbotil on Illinoian till and 
Kansan till on lower part of 
slope, truncated on upper 
slope; reddish brown, non-
calcareous, siliceous pebbles 2 . 5 
Gumbosand on Kansan sand, 
yellowish brown, clayey, 
noncalcareous, t h i c k e n s 
downslope 2 
Illinoian 
Till, yellowish brown, noncal-
c are o u s, inclusions of 
yellowish-brown silt (hori-
zon 3) . 3 
Till, brownish gray, calcar-
eous, lime concretions at 
top, jointed (horizon 4) . 4 
Loveland (?) sand, yellowish 
b r o w n, calcareous, fine, 
silty, discontinuous (hori-
zon 4) . 
Kansan 
Till, brownish yellow, noncal-
careous (horizon 3) . . 6 
Till, brownish yellow, calcar-
eous, lime concretions at 
top (horizon 4) 2 
Pro-Kansan alluvium 
Silt, yellowish brown, noncal-
careous . . . . . 
Sand, brown, noncalcareous, 
discontinuous 1 ayers of 
granule gravel; low-angle 
crossbeds in shallow cut-
and-fill structures; burrow 
casts, average 6 inches in 
diameter. filled with silt and 
brownish-red clay 8+ 
12 
12 .5 
15 
17 
20 
24 
25 
31 
33 
34 
42 
11.-Cutbank along Little Mill Creek just south 
of highway, NE >i SE >i sec. 35, T. 1 S., R. 8 W., 
Adams County (Quincy Quadrangle). 
Thick-
ness Depth 
feet feet 
Wisconsin 
Loess, grayish brown, mottled, 
non calcareous . 8 8 
Illinoian 
Sangamon weathering profile 
Gumbosand, yellowish brown 
and dark gray in vertical 
s t r e a k s, noncalcareous, 
hard, blocky, dark-brown 
manganese stain and col-
loidal skins along fractures, 
gravelly in places (horizon 
2) . . . . . . . 4 12 
Sand with granule gravel, red-
dish brown, noncalcareous, 
stratified (horizon 3) . 5 17 
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Till, yellowish brown, noncal-
c are o u s, discontinuous, 
(horizon 3) 2 19 
Kansan 
Yarmouth weathering profile 
Gumbotil, dark gray, blocky, 
hard, noncalcareous, sili-
ceous pebbles (horizon 2) 8 27 
Till, yellowish brown, noncal-
careous, jointed, mottled, 
irregular contact at base 
(horizon 3) . . . . 4 31 
Till, yellowish brown, calcar-
eous (horizon 4) . . . 6 37 
Till, dark brownish black, cal-
careous, hard, jointed (hor-
izon 5) 7 45 
12.-Roadcut and adjoining cutbank along 
stream, NW X NW X sec. 15, T. 2 S., R. 8 W., 
Adams County (Quincy Quadrangle). · 
Illinoian 
Till, yellowish brown, noncal-
careous, sandy, gravelly, 
Thick-
ness Depth 
feet feet 
poorly exposed (horizon 3) 5 5 
Loveland 
Sand, silty, yellow, gray, pur-
plish-gray and pink mot-
tling, noncalcareous, discon-
tinuous fine gravel . . 12 17 
Silt, sandy, loess-like, yellow-
ish gray, noncalcareous ex-
cept for rare lime nodules 2 19 
Sand, silty, gray, noncalcar-
eous, peaty layers with 
wood in lower 6 inches 2 21 
Kansan 
Till, yellowish brown, noncal-
careous, hard, jointed, de-
formed gravel inclusions 
(horizon 3) 5 + 26 
13.-Cutbank on south side of Mill Creek 
Valley, NW X SW X sec. 22, T. 2 S., R. 8 W., 
Adams County (Quincy Quadrangle). 
Wisconsin 
Loess, yellowish brown, non-
calcareous 
Illinoian 
Gravel, yellowish b r o w n , 
noncalcareous, clayey, coarse 
Till, y e 11 ow ish brown, non-
calcareous, remnants of 
gumbotil at top in places, 
gravel lag at base (horizon 
3) . 
Loveland 
Sand, fine and silt inter-
bedded, yellowish gray with 
pink mottling, noncalcar-
eous 
Thick-
ness Depth 
feet feet 
6 6 
2 8 
6 14 
2 16 
Kansan 
Till, poorly exposed, yellow-
ish gray to dark gray, non-
calcareous except for lime-
stone pebbles in lower part, 
jointed, wood fragments in 
lower part. . . . 15 31 
Early Kansan alluvium, peaty, 
dark brown, dark gray, non-
calcareous, bedded, peaty lay-
ers with wood, gray clay lay-
ers, discontinuous chert gravel 
layer near base, includes poor-
ly sorted till-like colluvium 6+ 37 
14.-Composite of four sections along stream 
2 miles south of Quincy, SW X SW X sec. 24, T. 
2 S., R. 9 W., Adams County (Quincy Quad-
rangle). 
Wisconsin 
Peorian 
Loess, yellowish gray, non-
Thick-
ness Depth 
feet feet 
calcareous, columnar . . 10 10 
Loess, yellowish gray, partly 
calcareous, lime concretions 2 12 
Farmdale (?) loess, clayey, dark 
yellowish gray, non calcareous, 
blocky 2 14 
Kansan 
Early Kansan alluvium with 
Sangamon weathering pro-
file 
Gumboalluvium, ashy gray, 
noncalcareous, b 1 o c k y, 
jointed, hard; largely clay 
with some sand and peb-
bles (horizon 2) . . . 3 17 
Alluvium, yellowish gray to 
gray, noncalcareous; clayey, 
sandy, pebbly, poorly bed-
ded, rudely bedded, thin 
clayey and gravelly layers, 
crossbeds and cut-and-fill 
structures, includes poorly 
sorted colluvium . 10 27 
Silt, clayey, yellowish gray, 
noncalcareous, laminated, 
dense . . . . . . 28 
Silt, dark reddish brown, non-
calcareous, stratified. 2 30 
Silt, dark gray, noncalcareous, 
organic particles . 3 33 
Nebraskan (?) 
Sand and gravel, silty, reddish 
brown, noncalcareous, limo-
nitic crusts, crystalline peb-
bles. . . . . . . 5 38 
Till, sandy, pebbly, brownish 
gray, noncalcareous, rare 
boulders, largely chert peb-
bles, few crystallines . 3+ 41 
15.-Composite section based on two exposures 
along Wabash Railroad, 1 mile southwest of Baylis, 
Ill., SE 7:4' SW .X sec. 13, T. 4 S., R. 5 W., Pike 
County (Pittsfield Quadrangle). 
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Thick- Till, as above, calcareous (hor-
ness Depth izon 4) . . . . . 3 23 
feet feet Pro-Kansan alluvium 
Wisconsin 
Loess, brownish gray, noncal- Gravel, yellowish brown, non-
careous, uniform . 6 6 calcareous, largely chert, 
Illinoian 
patinated, discontinuous 2 25 
Loveland loess, clayey, dark Sand, clayey, yellowish brown; 
reddish brown, noncalcareous, mottled gray, purplish red 
columnar . . . . . 4 10 and orange; erodes as pin-
Alluvial and lag gravel, yellow- nacles, noncalcareous 3 28 
ish b r o w n, noncalcareous, Sand, less clayey, gray, non-
largely chert, patinated, dis- calcareous . . . 4 32 
continuous pockets, pebble Covered interval, about 30 62 
bands. 11 Sand, as above 7 69 
Kansan 
Yarmouth profile of weathering 
Clay, sandy, carbonaceous, 
Gumbotil, grayish brown, non-
black, noncalcareous, peaty, 
calcareous, blocky, residual 
wood fragments . 70 
siliceous pebbles, rotten Sand, clayey, carbonaceous, 
crystalline c o b b 1 e s near black, noncalcareous, scat-
base, grades into gumbo- tered chert pebbles, wood 
sand (horizon 2) . . . 4 15 fragments, in places grades 
Till, yellowish brown, noncal- laterally into bleached gray 
careous, jointed, abundant sand similar to sand above 3 73 
crystallines (horizon 3) 5 20 Sand, as above, gravelly 1+ 74+ 
......... 
.c-
:.:::t>iJ ~<.+:: g'-" 
~ 
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North 
1 
1 
1 
2 
2 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
8 
8 
M 
M 
u 
u 
u 
u 
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APPENDIX 2 
TOTAL PEBBLE COMPOSITION OF PLEISTOCENE DEPOSITS 
(16- 32 mm.; number percent) 
~ 
v Cll v 
~ ..!<: ; 8 s:: ~ u ~ Cll ~ v r;! 0 :::1 Deposit ·a .E v..., u.-·~ ..., ~ ""'·- ~ ~"O ·- Cll u v v 0 .... .... .... s::- :>.. 8 0 r;! v r;! r;! ~<2 r;! -~ 8 
...c:: & :::1 .... ~ ~ 0 u Cl c.:; c.:; ~ 
-----------------
I 
Illinoian till 4 51 27 9 2 - 1 2 4 
Kansan till 28 3 4 5 3 9 17 18 6 
Kansan sand . 16 2 27 15 7 3 5 14 3 
Illinoian till 12 38 26 11 - 3 3 5 1 
Kansan till 9 6 15 25 6 13 13 9 -
Kansan till 14 5 3 9 4 1 21 27 7 
Nebraskan till 19 17 15 4 1 2 7 24 5 
Nebraskan sand - - 4 25 4 5 24 25 -
Illinoian till 22 30 14 8 6 2 8 8 2 
Illinoian till 11 40 12 12 3 4 8 7 2 
Illinoian till 5 24 12 35 1 4 6 4 4 
Kansan till 29 8 5 9 2 6 6 30 3 
Kansan till 26 4 1 10 5 2 6 27 4 
Kansan till 14 6 1 18 3 8 13 22 11 
Kansan sand . 4 1 4 17 10 1 13 41 3 
Kansan basal till. 10 - - 28 4 6 9 33 3 
Illinoian till 9 61 5 9 - 1 2 7 2 
Kansan till 14 4 4 8 - 8 14 34 6 
Kansan till 20 16 7 24 7 2 7 15 1 
Kansan sand . 14 4 5 46 8 2 9 8 1 
Kansan till 13 6 10 26 3 4 10 19 8 
Nebraskan till 9 3 31 25 6 1 8 12 2 
Illinoian till 6 45 10 20 4 3 3 7 1 
Kansan till 16 6 5 22 1 8 7 24 7 
Illinoian till 4 60 2 9 6 1 5 - 4 
Illinoian till 11 56 6 8 5 4 3 - 2 
Kansan till 29 3 6 12 12 6 7 - 1 
Kansan till 29 16 1 5 8 13 7 - 12 
35 
..., 
.... 
--; v 
Cll ...c:: 
r;! 0 ~ 
--
--
- -
2 5 
5 3 
- 1 
- 4 
5 4 
4 2 
13 -
- -
1 -
4 1 
8 -
11 4 
2 2 
6 -
3 4 
3 1 
6 2 
1 -
3 -
1 -
- 3 
- 1 
- 4 
5* 1 
5* 1 
15* 7 
9* 1 
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APPENDIX 2 (cont.) 
q) 
q) 
~ .!( c~ I:: ~ u B Cll ~v C<! Deposit ·g ~ .E q)~ ·~ ~.- ~ :.=:til Cll ~ 
·- Cll C<!<.l:::: q) 0 Cll "" "" "" 
~::::- >-g......- E 0 C<! II) C<! C<! ~<2 C<! ...c:: & & "" ~ ~ ~ 0 u c.;, c.;, 
------------------ ---
u Pre-Kansan till 38 3 1 11 8 4 4 -
u Pre-Kansan till 39 7 1 18 8 4 5 -
w Illinoian till 4 29 19 21 6 - 3 -
w Kansan till 16 16 21 24 5 4 8 -
South 
10 Illinoian till 27 9 9 17 1 8 3 17 
10 Kansan till 33 - 23 13 5 3 5 14 
10 Pro-Kansan sand. - - 23 62 10 3 1 -
13 Kansan basal till. 17 - 2 48 5 7 4 14 
14 Yarmouth 
alluvium - - 10 39 12 7 5 23 
14 Nebraskan gravel - - 1 59 11 5 6 16 
15 Kansan till 32 - 24 21 4 1 3 9 
M-SW~ NW~ sec. 15, T. 16 ·., R. 2 W., R ock I sland County (Milan Quadrangle), Ill. 
U-Udden (1899, p. 336), Muscatine County, Iowa . 
W-Wanless (1929, p. 99), Mercer County (Alexis Quadrangle), Ill. 
* Probably includes graywacke. 
v 
Cll 
; E 
0 ::l 
u.-
~ ~'"d 
"" 
u II) Cii II) ·~ E Cll ...c:: C<! 
~ ~ 0 
------ ---
4 20* 7 
3 10* 3 
1 5* 12 
3 2* 1 
2 7 -
1 2 -
- 1 -
- 1 2 
- 3 1 
1 1 -
1 5 -
t--;:::;' 
:.=:biJ 
t.sc..s:: g---
.....:l 
--
APPENDIX 3 
APPENDIX 3 
CRYSTALLINE PEBBLES IN PLEISTOCENE DEPOSITS 
(16-32 mm.; number percent) 
I -~ ~ ~ Q) Q) ~ '"d ... s:: s:: Q) t.s 
Q) u s 8 B Deposit ~ '"0 t.s 
·a tl ~ .~t s ..... ;g '"0~ .... >. ~ Q) t.s t.s t.s ~;::j Cl) Q) .... ·o & .... t.s .... C!) <r:: C!) ~ ~ C!) 
~ 
.E 
.... 
t.s 
;::j 
Cl 
-----------------
North 
1 Illinoian till 14 3 6 32 10 - 15 
1 Kansan till. 30 5 5 44 16 11 -
1 Kansan sand 19 3 9 41 6 10 2 
2 Illinoian till 10 2 29 34 10 - 8 
2 Kansan till . 14 - 6 50 9 2 4 
3 Kansan till. 30 3 2 40 17 1 -
3 Kansan till . 28 1 3 51 9 2 1 
3 Nebraskan till . 18 2 - 49 17 6 -
4 Illinoian till 16 3 4 40 8 5 10 
4 Kansan till . 14 1 2 40 8 5 14 
5 Illinoian till 20 3 2 30 22 3 4 
5 Kansan till . 26 - 6 33 16 - 6 
6 Kansan till . 15 1 4 56 15 - -
8 Kansan till . 30 - - 39 12 6 4 
8 Nebraskan till . 16 1 11 42 16 4 -
M Illinoian till 16 1 7 31 7 4 10 
M Kansan till . 18 - 1 47 12 - 1 
South 
10 Illinoian till 9 1 9 57 8 2 2 
10 Kansan till . 11 1 7 62 5 - 7 
13 Illinoian till 7 5 8 56 5 - 7 
13 Kansan till. 13 - 14 45 7 8 2 
15 Kansan till . 10 - 12 54 5 3 8 
K Illinoian till 12 - 9 53 8 4 7 
M-SW~ NW~ sec. 15 , T. 16 N., R. 2 W., Rock I sland County (Milan Quadrangle), Ill. 
K-SE~ SW~ sec. 6, T. 4 N. , R. 8 W., H ancock County (Keokuk Quadrangle) , Ill . 
15 
5 
7 
2 
11 
2 
2 
6 
7 
13 
8 
1 
2 
5 
8 
15 
13 
9 
4 
5 
7 
5 
7 
37 
.... 
.... Q) Q) 0. 
...c:: Cl) 
0 t.s 
'""""' 
-----
3 2 
- 8 
1 2 
5 -
1 3 
- 5 
1 2 
- 2 
1 6 
- 3 
6 2 
3 9 
- 7 
2 2 
- 2 
2 7 
- 8 
- 3 
- 3 
- 7 
2 2 
- 3 
- -
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Species identified by 
W.J. Wayne, 1955 
Carychium exile 
canadense Clapp 
Discus cronkhitei 
(Newcomb) 
Discus mcclintocki 
(F. C. Baker) 
Econulus sp. (probab-
ly E.julvus) 
Hendersonia occulta 
(Say) 
Lymnaea obrussa 
decampi (Strong) 
Lymnaea parva (Lea) 
Pomatiopsis lapidaria 
(Say) 
Retinella cf. electrina 
Gould 
Strobilops labyrinthica 
(Say) 
Strobilops aff. texiana? 
(Pilsbry and Ferries) 
Succinea cf. grosvenori 
Lea 
ILLINOIS STATE GEOLOGICAL SURVEY 
Locality and 
I number of specimens 
+> '"d ·- ~ l'l+> 
oS ctS;;:: oS 
:>,Q) 
'V"' ~ r;::P. >~ oS 
ol'"CJ ol'l ~ Q)l'l ....:l.~ lrn 6 lg P:: t>o+> ~~00 Q) . ~ l'l:::: V) 
~~t' ·_;;H~ ;,; ~~~ l'l ..C:oo:..::~ oS -~l'l oS ;.a QloSu ::J:;;f} 
~~..8 ::gQlo ~ ~~ 
20 1 X 
- 3 
2 -
- 1 X 
broken 
1 in 3 X 
bulk; 
6 in 
picked 
sample 
9 (7 -
are 
bro-
ken) 
47 - X 
(most-
ly im-
rna-
ture) 
* -
2 - X 
broken 
3 (2 - X 
bro-
ken) 
5 (all 
bro-
ken) 
- St X 
APPENDIX 4 
FOSSIL LIST 
Other occurrences of species identified 
at localities 5 and 8 
'7.! p. 
.s p. 
.1: ~ ~ ~ oS ~- ~ (f) oS l'l Qi ~ 0 -~ ·c: ::J ~ ~ ii: 0 0 0 ~ oS 1:l u ~ Q) Q) ~ ~- ~ p.. p.. l'l oS Q) oS +> oS ·s Ol E-< ::-.~ .... .... Qi l'l Q) Q) ~ ~ § '"d ~ 0 "i::""@ ii: p. l'l oS § P:: ol·~ p. bO e! oS r:il'"d 0 p iii ~ ii: ....:l p. oS .. .!'l 1 "' "' rz.. ~ oS oS"' "' u; "' oS oS l'l l'l'"' oS oS oS 
·s ~ ~ 0 0 oS rn$ ~ ~ ~ ;.a ;.al'l § oS oS :.a :.a oS oS oS ~ ~ 0 0 ~ ~ -~ ~ ~ ~ 
-- -- -- -- -- - - -- -- --
X 
X X X X X 
X 
X X X X X X 
X X X X X X rare 
(1 
loc.) 
X X X X 
X 
X X X X X 
X X X 
X X X X X X X 
Ecological notes 
Near water-Michigan 
to James Bay 
N. Ill. flood plains; en-
tire On t. province. 
Maple, elm, oak woods 
Iowa-a few colonies 
Lower Great Lakes to 
James Bay 
Mich.-a few colonies 
near water mostly 
Aquatic, marshy spots; 
small water bodies; often 
out of water 
Aquatic, marshy spots; 
small water bodies; often 
out of water 
Marshy spots, flood 
plains; often out of water 
Valleys, wooded areas, 
woodland debris. 
Marshes to James Bay 
River plain; oak, 
walnut, S. Ont. 
pine, 
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APPENDIX 4 (cont.) 
Locality and Other occurrences of species identified 
number of at localities 5 and 8 
specimens 
~ 
0. Q 0. 
.s ·;;; ~ ~ 7.s rn en .... Q ·~ Q Species identified by .;; 'd •• ~ Ql ~ 0 rn ;:l Q-+> 'd ~ ·~:: Ecological notes rn cd!"::1 rn Q ~ 0 0 0 ~ VV.J. VVayne, 1955 ~ ~ Cll >,<ll QJUl ro 1: .... ~ ~ Cll p.., -;::o. >~ rn Q rn Cll rn ~ p.., .., rn'd ot:: ~ gl 'i5 ca ~ >.~ .... .... Ql Q <llt:: ~ .~ Cll Cll ~ 0 'd 0 ~~ 0. q jrn lg q q E Q rn·~ ~ 0. bO ~ e.o~ P: rn s rn P: ~'d 0 i:Q Cl).~ ~ ~ ~ ~ 0. ;:lUlOO c;::::::\1') rn .. ~ L ..Ot::>. ·~H:>. ;,; Ui ~ IX. ~ ;,; roUJ Ul Ui Ui ~~~ ~b~ q gl q @E ro ro gl 'i5 ro ~ 0 0 rn ~ ~ ;a q ;a ;at= q § <llrou ::l'"'ro ro ro :.8 :.a rn ro ro ~~.s ~!.9 ..9 ~ ~ 0 0 ..9 ..9 ~ ~ ~ 
--- --- -- - -- ---- - ---- -- --
Succinea cf. grosvenori 20+** - X X Extinct-probably from 
gelida F. C. Baker 
Vertigo elatior Sterki 69 - X 
Vertigo nylanderi Sterki 9 -
Vertigo ova/a Say 14 - X 
Vertigo cf. pygmaea 35 -
(Draparnaud) 
* Several dozen in picked sample, rare in bulk. 
t All more-or-less immature. 
** Nearly all broken or immature. 
X 
flood plain, etc. 
X X rare N. to James Bay 
(1 
loc. ) 
Central On t. 
X Flood plain; very wide-
spread in latitude 
X 
I 
S. Ont. to Moose Fact. 
1 Wayne, W. J. , 1954, Kansan till and pro-Kansan loess faunule from Indiana: Geol. Soc. Am. Bull., v. 65, p. 
1320 (abst.). 
2Leonard, A. B., 1952, Illinoian and Wisconsinan molluscan faunas in Kansas : Univ. Kansas Paleont. Contrib., 
Mollusca, art. 4, p. 8. 
3Leonard, A. B., 1952, Illinoian and Wisconsinan mollu sca n faunas in Kansas: Univ. Kans. Paleont. Contrib., 
Mollu sca, art. 4, p. 8. 
4Leonard, A. B., 1953, Molluscan faunules in Wiscons inan loess at Cleveland, Ohio: Am. Jour. Sci., v. 251, p. 372. 
~Leonard, A. B., 1953, l'vlolluscan faunules in Wisconsinan loess at Cleveland, Ohio: Am. Jour. Sci., v. 251, p. 372. 
8Wayne, W. J., personal communication. 
7Wayne, W. J., per•onal communication. 
8Leonard, A. B., 1952, Illinoian and Wisconsinan mollu sca n faunas in K ansas: Univ. Kansas Paleont. Contrib., 
Mollusca. art. 4, p. 8. 
9Leonard, A. B., 1952, Illinoian and Wisconsinan molluscan faunas in Kansas: Univ. Kansas Paleont. Contrib., 
Mollu sca, art. 4, p. 8. 
10Leonard, A. B., 1952, Illinoian and Wisconsinan mollu scan faunas in K3nsas: Univ. Kansas Paleont. Contrib., 
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11Baker, F. C., 1939, Fieldbook of Illinois land snails: Illinois at. Hi st. Survey, manual 2, p. 159-160. 
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Loess 
Clay 
Stlt 
Sond 
Grovel 
Till, horizon 2, 
<;~umbotil, etc. 
KEY 
Till, horizon 3, oxidized, 
leached 
Till, horizon 4, oxidized, 
colcoreous 
Till, horizon 5, unaltered 
Peat, wood, corbonoceous 
particles 
Gastropod shells 
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